A novel endophytic actinobacterium, designated strain 8BXZ-J1 T , was isolated from surface-sterilized branches of Thespesia populnea collected from Beilun Estuary Mangrove Forest National Nature Reserve in Guangxi, China, and examined by a polyphasic approach to determine its taxonomic position. Cells of the isolate were Gram-stain-positive, aerobic, non-sporeforming, non-motile and short rod-shaped. Phylogenetic analysis based on 16S rRNA gene sequences suggested that strain 8BXZ-J1
The genus Marmoricola was first proposed by Urzì et al. [1] and the description was later emended by Dastager et al. [2] , Lee and Lee [3] and Kim et al. [4] . At the time of writing, the genus comprised ten species with validly published names: Marmoricola aurantiacus [1] , M. aequoreus [5] , M. bigeumensis [2] , M. scoriae [3] , M. korecus [6] , M. aquaticus [7] , M. solisilvae, M. terrae [4] , M. ginsengisoli and M. pocheonensis [8] . These species were isolated from marble, beach sediment, soil, volcanic ash and marine sponge.
During a study on the diversity of cultural actinomycetes from mangrove plants, strain 8BXZ-J1 T , the first endophytic actinomycete belonging to the genus Marmoricola, was isolated from surface-sterilized branches of Thespesia populnea collected from Beilun Estuary National Nature Reserve (21 36¢ 14.88 † N 108 12¢ 26.80 † E) in Guangxi, China. By using a polyphasic taxonomic approach, strain 8BXZ-J1
T was characterized as representing a novel species of the genus Marmoricola. In this paper, the polyphasic characterization of the strain is reported.
The excised branches were processed according to the method of Qin et al. [9] , then ground into powder by using a micromill and distributed on HV agar plates [10] supplemented with (per litre) 40 mg nystatin, 25 mg nalidixic acid, 40 mg actidione and 100 ml plant tissue extract. Colonies of strain 8BXZ-J1
T appeared on the agar after incubation at 28 C for 36 days and were purified on ISP 2 agar [11] . The purified strain was maintained on ISP 2 agar plates at 4 C and stored in 20 % (v/v) glycerol suspensions at À80 C.
Cultural characteristics of strain 8BXZ-J1 T were determined after 4 weeks at 28 C on ISP 2, ISP 4 [11] , R2A agar (BD), nutrient agar [12] and tryptic soy agar (TSA; Difco). Physiological and biochemical characteristics were investigated by using R2A agar as the basal medium, according to Kim et al. [4] . M. solisilvae DSM 27140 T , which was obtained from the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), was used as a reference strain. Cell morphology and motility were observed by transmission electron microscopy (JEM-1400; JEOL) after 3 days of incubation on R2A agar at 28 C. Gram staining was performed as described by Magee et al. [13] . The temperature and NaCl concentration  ranges for growth were tested at 4, 10, 15, 20, 28, 30, 35,  37 and 42  C and with 1, 3 , 5, 7, 10, 13 and 15 % (w/v). The pH range for growth was determined at initial pH values of 4.0-13.0 (at intervals of 1.0 pH unit) adjusted using the buffer system described by Xu et al. [14] . Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined by the oxidation of tetramethyl-p-phenylenediamine [15] . Hydrolysis of casein, chitin, CM-cellulose, starch, Tween 80, Ltyrosine and xanthine was tested as described by Kim et al. [4] . Other physiological and biochemical characteristics were tested by using the API ID 32 GN galleries, API 20NE and API ZYM kits (bioM erieux) according to the manufacturer's instructions. Degradation of:
Assimilation of: Reference data were taken from: a, Kim et al. [4] ; b, Menezes et al. [7] ; c, Lee et al. [8] .
Strain 8BXZ-J1 T was aerobic, Gram-stain-positive and nonspore-forming. Colonies of strain 8BXZ-J1
T grown on R2A agar after 5 days were yellowish white, circular, convex and smooth, and no diffusible pigments were observed on any media tested. Cells were non-flagellated and short rods, approximately 0.55-0.75 µm in diameter and 0.80-1.60 µm in length (Fig. S1 , available in the online Supplementary Material). Strain 8BXZ-J1
T displayed good growth on R2A agar, ISP 2 agar and TSA, moderate growth on ISP 4, and no growth on nutrient agar. Growth occurred at C, at pH 6.0-8.0 and with 0-10 % (w/v) NaCl. Optimum growth was observed at [28] [29] [30] C, at pH 7.0 and with 0-5 % (w/v) NaCl. The detailed physiological and biochemical characteristics of strain 8BXZ-J1
T are summarized in Table 1 and the species description.
For cellular fatty acid analysis, biomass of both strain 8BXZ-J1
T and the reference strain was harvested from R2A agar at 28 C for 3 days, when the bacterial growth had reached the late-exponential stage [16] . The cellular fatty acids were saponified, methylated and extracted according to the standard protocol described by Sasser [16] , and the fatty acid methyl esters were analysed by using an Agilent 7890A gas chromatograph coupled with an Agilent 5975C single quadrupole mass spectrometer equipped with Nist08 Library software database as described by Guo et al. [17] . Biomass for other chemotaxonomic investigations was obtained after incubation in R2A broth at 28 C, 180 r.p.m., for 4 days. Polar lipids were extracted and analysed by twodimensional TLC on a silica gel 60 F 254 plate (Merck) as described by Minnikin et al. [18] . The solvent systems of the first and the second dimension were chloroform/methanol/ water (64 : 28 : 5, by vol.) and chloroform/methanol/acetic acid/water (80 : 20 : 13 : 5, by vol.), respectively. Menaquinones were extracted according to the method of Collins et al. [19] , then separated and identified using LC-MS [17] . The isomer of diaminopimelic acid of the cell-wall peptidoglycan was determined by using TLC as described by Staneck and Roberts [20] .
For the determination of DNA G+C content, the genomic DNA of strain 8BXZ-J1 T was prepared as described by Moore and Dowhan [21] . The G+C content was determined by using the thermal denaturation method [22] .
Strain 8BXZ-J1
T contained LL-2,6-diaminopimelic acid (LL-DAP) as the diagnostic diamino acid in the cell-wall peptidoglycan. The predominant menaquinone was MK-8 (H 4 ) (98.7 %), and minor menaquinones were MK-8(H 2 ) (0.5 %), MK-8(H 6 ) (0.6 %) and MK-9(H 4 ) (0.2 %). The polar lipids comprised diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, phosphatidylcholine and two unknown lipids (Fig. S2) . The fatty acid profile of strain 8BXZ-J1 T contained saturated, unsaturated, 10-methyl and hydroxyl components, with the major fatty acids being C 18 : 0 10-methyl (TBSA) (22.5 %), iso-C 16 : 0 (21.2 %) and C 16 : 0 (12.3 %). The cellular fatty acid compositions of strain 8BXZ-J1
T and the reference strain are given in Table 2 . The DNA G+C content of strain 8BXZ-J1
T was 68.7 mol%. The major fatty acids and polar lipids of M. solisilvae DSM 27140 T were similar to those previously reported [4] . Differences in the proportions of the fatty acids and slight differences in the types of polar lipids may be due to the different experimental conditions used.
The extraction of genomic DNA and PCR amplification of the 16S rRNA gene from strain 8BXZ-J1
T were performed according to Li et al. [23] . The purified PCR products were cloned using a commercial pEASY-T1 Cloning kit (TransGen Biotech) and sequenced using an ABI PRISM 3730XL DNA Analyser. The 16S rRNA gene sequence similarity values between strain 8BXZ-J1
T and related species were determined via the EzTaxon server [24] . Multiple alignments were performed by CLUSTAL X [25] . Evolutionary distances were calculated using the Kimura two-parameter model [26] . Phylogenetic trees were reconstructed by using the neighbour-joining [27] , maximumlikelihood [28] and maximum-parsimony [29] methods with MEGA5 program [30] . The robustness of the phylogenetic trees was evaluated by using the bootstrap method with 1000 replications [31] . A nearly complete 16S rRNA gene sequence (1482 bp) of strain 8BXZ-J1 T was obtained and subjected to comparative analysis. The phylogenetic tree based on 16S rRNA gene sequences generated by using the neighbour-joining method indicated that strain 8BXZ-J1
T was clustered within the genus Marmoricola (Fig. 1) , which was also supported by maximum-likelihood and maximum-parsimony trees ( Figs  S3 and S4) T and the type strains of species of the genus Marmoricola were below the 97.0 % threshold, indicating that strain 8BXZ-J1
T represents a novel species affiliated with the genus Marmoricola [32, 33] .
The chemotaxonomic data of strain 8BXZ-J1
T also support the above conclusion. Strain 8BXZ-J1
T shared the common chemotaxonomic characteristics of recognized members of the genus Marmoricola, including LL-DAP as the diagnostic diamino acid of the cell-wall peptidoglycan, MK-8(H 4 ) as the predominant menaquinone, and diphosphatidylglycerol, phosphatidylglycerol and phosphatidylinositol as major polar lipids [1] . The DNA G+C content of strain 8BXZ-J1 T was 68.7 mol%, which falls within the range reported for members of the genus Marmoricola (62.9-73.0 mol% [4] ). Strain 8BXZ-J1
T differed from its phylogenetically related species in some chemotaxonomic characteristics. M. solisilvae DSM 27140 T contained phosphatidylethanolamine, which was absent from strain 8BXZ-J1 T (Fig. S2) . The major fatty acids (>10 %) of strain 8BXZ-J1 T were C 18 : 0 10-methyl T from the reference strain and other species of the genus Marmoricola are shown in Table 1 .
On the basis of phylogenetic analysis, phenotypic characteristics and chemotaxonomic data, strain 8BXZ-J1
T represents a novel species of the genus Marmoricola, for which the name Marmoricola endophyticus sp. nov. is proposed. GN test strips, positive for gelatin and aesculin hydrolysis, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase and urease. Assimilates L-arabinose, D-mannitol, malic acid, D-glucose, N-acetylglucosamine, sucrose and maltose, but not D-mannose, potassium gluconate, capric acid, adipic acid, trisodium citrate, suberic acid, sodium acetate, propionic acid, valeric acid, L-histidine, 3-hydroxybutyric acid, phenylacetic acid, L-rhamnose, D-ribose, inositol, itaconic acid, sodium malonate, lactic acid, L-alanine, potassium 5-ketogluconate, 3-hydroxybenzoic acid, L-serine, salicin, glycogen, melibiose, L-fucose, D-sorbitol, potassium 2-ketogluconate, 4-hydroxybenzoic acid and L-proline. The cell-wall peptidoglycan contains LL-DAP as the diagnostic diamino acid. The predominant menaquinone is MK-8(H 4 ). The polar lipids comprise diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, phosphatidylcholine and two unknown lipids. The major fatty acids are C 18 : 0 10-methyl, iso-C 16 : 0 and C 16 
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